SUMMARY This paper reports the spontaneous development of synovitis in 'Old English' rabbits concurrent with serum IgM rheumatoid factor. Female rabbits developed lesions at a higher incidence than males (42% compared with 17%) and the pathology was of a more severe nature. In the female rabbits svnovitis was associated with concurrent high serum IgM rheumatoid factor and high serum antibody levels to Pasteurella multocida. There was no histological evidence that the joints were directly infected.
332 Hanglow, Welsh, Conn, Thomas, Coombs fluids of rabbits was estimated with a mixture of acridine orange and ethidium bromide.5 Cells were usually more than 95% viable.
Enumeration of T cells in synovial fluids
The percentage of T cells in synovial fluids was determined by rosetting with papain treated rabbit erythrocytes as previously described. 6 Dissection of joints and histological procedures Both knee joints from each rabbit were dissected and the synovia divided into infrapatellar, interpatellar, and lateral synovia before fixing in 100% neutral buffered formalin and embedding in paraffin. 5 tm sections were cut, stained with haematoxylin and eosin, and graded for inflammatory lesions as previously described. 4 Kidney histology Kidney samples were obtained after death, fixed in formalin, and embedded in paraffin. 3 sim sections were cut and stained conventionally with haematoxylin and eosin and by the standard periodic acid silver technique. MEASUREMENT . , (25%) of these rabbits. There was evidence of joint changes in 2/12 (17%) male rabbits, though the changes in one of these rabbits (6835) were of marginal significance and present in one joint only.
DESCRIPTION OF JOINT LESIONS
A continuous spectrum of synovitis was observed, which was arbitrarily divided into mild, moderate, and severe categories (see Figs la-d), paying particular attention to those parameters used in headings in Table 2 .
The mildest lesion (6835-a male rabbit) was detected in one knee only and consisted of only a very few lymphocytes and plasma cells beneath the surface and showed a perivascular distribution in places. With increasing severity of inflammation bilateral involvement became the rule, synoviocyte hyperplasia was more marked, and the density of chronic inflammatory cell infiltrate was greater, until the small focal lesions seen in less severely affected cases appeared to become confluent. Rheumatoid granulomas were not observed. There was no evidence whatsoever that this was an 'infective' arthritis, in the sense of a directly infected joint. The appearance of the lesions was consistent with an immunological event.
ANALYSIS OF CELLS RECOVERED FROM THE SYNOVIAL FLUID Absolute numbers of nucleated cells
Females. The number of nucleated cells recovered from the synovial fluids of female rabbits ranged from 3x i03 (in an unaffected joint) to 500x i03 (from a joint with a lesion) (Fig. 2) . We did not distinguish between exfoliated synovial cells and inflammatory cells.
The mean number of nucleated cells recovered from affected joints was 183x103 (range 16x103-500x1&) compared with 27x103 (range 3x 103-90x103) from unaffected joints.
Males. The number of nucleated cells recovered from the synovial fluid of male rabbits ranged from 3x103 (in an unaffected joint) to 456x103 (in an inflamed joint) (Fig. 2) . The mean number of nucleated cells recovered from affected joints was 230x 103 (range 17x 103-456x 103) compared with 18x 103 (range 3x 103-48x 103) in unaffected joints.
There was an overall correlation between increasing numbers of nucleated cells recovered from the synovial fluid and the incidence and severity of joint pathology in both male and female rabbits (Fig. 2) (, > C-,4~~. English' rabbits were tested for the presence of such antibodies. However, significant binding to either type I or type TI rabbit collagen was not observed in these animals (data not shown).
MEASUREMENT OF SERUM P multocida P multocida is a normal commensal in rabbits and is also responsible for many respiratory infections in these animals. In order to establish if P multocida could be contributing to the development of IgM RF the postmortem sera of both male and female rabbits were tested for the presence of specific antibodies to this organism.
In female rabbits high titres of both serum IgM RF and antibody to P multocida present concurrently were associated with the presence of synovitis (Fig. 4a) . Although male rabbits showed equally high reactivity to P multocida, there was no association with either serum IgM RF or the development of joint lesions (Fig. 4b ). Discussion 42% (5/12) of female and 17% (2/12) of male rabbits of the 'Old English' breed tested in this experiment developed joint lesions spontaneously. These joint lesions were rheumatoid-like in nature being characterised by lymphocytic infiltration, plasma cells in the synovium, and increased numbers of T lymphocytes in the synovial fluids of affected animals. Joint lesions were bilateral in most rabbits.
Joint pathology has now been observed in three out of 35 untreated control male rabbits used in all experiments, a cumulative incidence of 9% over a three year period. In comparison, synovitis has been observed in 10/31 untreated female rabbits over the same three year period, representing a cumulative incidence of 32%. This markedly higher incidence of joint lesions in females is also a feature of human rheumatoid arthritis where the prevalence is two to three times higher in females than males.14 Spontaneously arising rheumatoid-like lesions have been described in MRLJ1 micel' and in dogs. '6 Although the MRL/1 mice develop high levels of both IgM and IgG RF,'7 they also develop many pathological features unrelated to human rheumatoid arthritis (RA) but more characteristic of systemic lupus erythematosus and Sjogren's syndrome. 18 They have a very short life span, develop glomerulonephritis leading to kidney failure, and also develop T 2 This suggests that a bacterial infection could be responsible for the present 'spontaneously' occurring disease. P multocida is a normal commensal in rabbits and may be one of many organisms contributing to the development of RF and possibly joint disease. Although both male and female rabbits used in the present experiments showed significant serum antibody levels to P multocida, an association between this, serum IgM RF, and joint disease was seen in female rabbits only. These results suggest that P multocida may have been involved in the development of synovitis in these female 'Old English' rabbits.
